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From: 
To: 
Date: 
Subject: 



"Situ, Lixin (L.)" <Isitu@fordxom> 
<JBUSER@brookskushman.com> 
2/3/2006 4:06:13 PM 
FW: Patent Application 



Hi, John 

Please iet you know if any question. 

Sincerely, 
Lixin Situ 

Hybrid Battery System 
Ford Motor Company 
2CE11,SMT2 
Celi:(31 3)805-3007 



Original Message 

From: John Buser [maflto: JBUSER@brooKskushman.com] 
Sent: Tuesday, Decemt>er 02, 2003 3:51 PM 
To: lsitu@ford-com 
Subject: Patent Application 



Attached is a draft of the patent application and drawings. The 
drawings are sketches. Our draftsman fs working on them. They will not 
be ready for few days. Please do the best you can with these. 

Please read through the application and make any changes necessary to 
the document. Please not the changes that you make. Tracking changes In 
word is probably the best way to go. 

Please fael free to call me anytime to discuss. Please also respond to 
this message with a date by which you expect to have your review 
completed. 

Thanks for you help. 

Regards, 

John R. Buser 

Brooks Kushman P.O. 
1000 Town Center, 22nd Floor 
Southfreld. Ml 48075 
248-358-4400. -^51 (fax) 
248-921-8121 (cell) 
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INDICATOR FOR AN ELECTRIC VEHICLE 

i 

i 

I 

■ 

BACKGROUND OP THE INVENTION 

i 

1. Field of the invention 

The preheat invention relates to in<jicatoxs for 
use in electric vehicles having an engine and sui electric 
traction motor. 

s 

2 . Background Art 

Some electric vehicles include an engine and an 
electric traction motor. One or both of the engine and 
motor can be used to drive the vehicle. CoTomon electric 
vehicles are so called hybrid electric vehicles and include 
series hybrid electric vehicles (SHBV) , parallel hybrid 
electric vehicles (PHEV) , and parallel/aeries (powersplit) 
hybrid electric vehicles (pshev) . 

It is desirable for the driver to know that the 
j engine or the electric tnotor can be used to drive the 

I vehicle. The driver can easily tell that the engine i s 

available because it produces a relatively large amount of 

sound when running. 

I The electric motor tends produces less noise than 

j the engine. The electric motor noise can be so low that the 

s 

driver may not hear it running. This can cause the driver 
difficulty in determining whether the electric motor can be 
used to drive the vehicle. Accordingly, there exists a need 
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to indicate to the driver that the electric motor is running 
and that the vehicle can still be driven even though the 
driver is not hearing the engine or the electric motor. 



SUMMARY OP THE INVENTION 



It is, therefore, an object of the present 
invention to provide an indicator for indicating to the 
driver that the electric motor is active. Preferably, the 
indicator indicates that the electric motor is running and 
that the vehicle can still be driven even though the driver 
is not hearing an engine or an electric motor. 

One aspect of the present invention relates to an 
indicator. The indicator includes an electric only gauge to 
display an electric only mode of the vehicle. The electric 
only mode corresponds with the engine being off and the 
electric motor being active. In this manner, the driver can 
be made aware of an active status of the motor without 
reliance on noise generated by the electric motor. 

The indicator can include a tachometer gauge for 
displaying engine revolution speed. The tachometer gauge 
can display engine revolution© speed (RPM> by increments of 
a thousand. The increments can range from zero to six to 
indicate an RPM range of 0 to 6000. Preferably, the 
increments are displayed by pointing a needle pointer to a 
portion of the tachometer gauge. 



The indicator can also further include an electric 
only indicator • The electric only indicator can include a 

-2- 

graphic for binary activation. The electric only indicator 
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can be used to display whether the vehicle is in electric 
only mode. The binary activation preferably only indicates 
whether electric only mode is active or inactive. 



The electric only indicator can be positioned 
below a zero RPM portion of the tachometer gauge . This 
positioning allows the needle-point to be controlled to 
point to the electric only mode graphic to indicate when 
electric only mode Ib active. 



The electric only indicator can include light 
emitting diode (L£D) , The LED can be positioned behind the 
electric only indicator to illiiminate its graphic. The 
graphic can be illuminated when electric only mode is active 
and it is unilluminated when the electric only mode is 
inactive . 

A controller is included to control the tachometer 
gauge and the electric only indicator. in this manner, the 
controller can be used for controlling the displaying of the 
RPM and the electric only mode. The controller can be 
configured to receive signals from individual controllers of 
the vehicles or a vehicle system controller. The received 
signals can then be used to control the tachometer gauge and 
the electric only indicator. 



The controller can receive a RPM signal or an 

engine on/ off signal. The signals can be transmitted to the 

controller from an engine controller or a vehicle system 

controller to. which the engine controller is in 

communication. These signals can then be used by the 

controller for displaying of the RPM and the electric only 
mode. 



-3- 
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The electric only mode can be displayed if the 
controller receives signals indicating the RPM drops below a 
predefined threshold. The electric only mode can also be 
displayed if the RPM signal is not received, i.e., missing, 
for predefined period of time and an engine on/off signal 
indicates the engine is off. The electric only mode can 
also be displayed if the RPM signal is invalid for 
predefined period of time and the engine off signal is 
received . 

One aspect of the present invention relates to a 
method for indicating electric only mode operation of an 
electric vehicle. The method is particularly suitable for 
indicating electric only mode in electric vehicles having an 
engine and an electric motor. 

The method includes receiving signals from a 
vehicle system controller relating to revolution per minute 
(RPM) of the engine. The method then displays the RPM on a 
tachometer gauge based on the received signals. Finally, 
the method display in a binary display an electric only mode 
if the RPM drops below a predefined threshold. 

One aspect of the present invention relates to an 
instrument cluster. The instrument cluster can be 
configured for an electric vehicle having an engine and an 
electric traction motor. 

The cluster can include an accurately shaped 
tachometer gauge. The tachometer gauge can include a needle 
pointer for displaying a revolutions per minute (RPM) of che 
engine by pointing to a portion of the gauge. 

-4- 

The cluster can also include an electric only 
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indicator. The electric only indicator can be positioned 
below a zero increment of the tachometer gauge. This 
positioning allov/s the gauge to be reachable by the needle 
pointer. The needle pointer can Chen be controlled to 
point to the gauge to indicate an electric only mode. 

The cluster can also include a controller. The 
controller can be configured for receiving an RPM signal and 
an engine on/off signal from a vehicle controller. The 
controller can then control a positioning of the needle to 
point it at portions of the tachometer gauge or at the 
electric only indicator. This allows the controller to 
indicate RPM or to indicate the electric only mode. 

The controller can be configured to indicate 
electric only mode if any of the following conditions are 
true: the RPM is less than a predefined threshold; the RPM 
signal is missing for a predefined period of time and an 
engine on/off signal indicates the engine is off; or the RPM 
signal is invalid for a predefined period of time and the 
engine on/ off signal indicates the engine is off. 



BRIEF DESCRIPTION OF THB DRAWINGS 



Figure 1 illustrates an instrument panel cluster 

in accordance with the present inventions- 
Figure 2 illustrates control of the instrument 

panel in accordance with the present invention; and 

Figure 3 illustrates a flowchart of a method for 
indicating electric only mode in accordance with the present 



invention . 



J 
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DETAILBP DESCRIPTION OF THE PREFERRED EMBODIMENT ( S > 

FIG. 1 illustrates instrument cluster 10. 
Instrument cluster 10 communicates information to a driver 
through a number indicators. The driver can use the 
indicators for monitoring and controlling vehicle operation 



Instrument cluster 10 can be used with any 
electric vehicle having an engine and an electric traction 
motor where one or both of the engine and motor can be used 
to drive the vehicle. One common type of electric vehicle 
which is suitable for the present invention is so called 
hybrid electric vehicles and include aeries hybrid electric 
vehicles (SHEV) , parallel hybrid electric vehicles (PHEV) , 
and parallel /series (powersplit) hybrid electric vehicles 
(PSHEV) . 

Instrument cluster 10 includes a number of 
indicators. These indicators can include anti-lock braking 
system (ABS) indicator IB. seat belt indicator 20, air bag 
indicator 22, traction indicator 24, temperature indicator 
26. left turn signal indicator 30, information indicator 32, 
high beam indicator 36, engine warning indicator 38, right ' 
turn signal indicator 40, parking brake indicator 44, 
service indicator 46, transmission indicator 48, oil 
indicator change Indicator 50, battery indicator 52, and 
theft indicator 54. 

Instrument cluster 10 further includea temperature 
gauge 60, tachometer gauge 62, speed gauge 64. and oil ga«ge 



66 



-6- 



These gauges display levels relative to value ranges 
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printed thereon. Tachometer gauge 62 and speed gauge 64 
further include alphanumeric displays 70, 72 to provide 
alphanumeric messages. 

Alphanumeric gauge 72 includes engine ready 
indicator 74 and PRND indicators 76, These indicators 70, 
72 are digitally controlled and provide the display by 
illuminating light emitting diodes (LEDs) or liquid 
crystals. Virtually any message can be provided by the 
alphanumeric indicators. 

Tachometer gauge 62 includes electric only 
indicator 80. Electric only indicator 80 is preferably a 
binary indicator having a graphic shaped like a motor. 
Electric only indicator 80 can include a chim (not shown) 
for churning upon initial activation of electric only mode. 
Electric only indicator 80 indicates whether electric only 
mode is on or off. Electric only mode corresponds with an 
engine of the vehicle being shutoff yet the vehicle is still 
capable of being driven by an electric traction motor. 

Electric only indicator 80 allows the driver to 
know that the electric motor is running and that the vehicle 
can still be driven even though the driver is not hearing 
the engine or the electric motor. This is advantageous 
because the electric motor tends produces low noise that can 
be so low that the driver cannot hear it running. Electric 
only indicator 80 eliminates the problem of the driver 
having difficulty in determining whether the electric motor 
can be used to drive the vehicle. 



FIG. 2 schematically illustrates control of 
instrument panel in accordance with the present invention. 



-7- 



Controlier 82 is provided to control instrument cluster lo. 
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Controller $2 is configured to interface with vehicle system 
controller 84. With respect to the present invention, 
controller at least receives signals from vehicle system 
controller 84 to control tachometer gauge 62 and electric 
only gauge 80 . Controller can also control operation of the 
Other above -identified indicators and gauges. 



Controller 82 preferably receives engine 
revolution speed signals in the form of revolutions per 
minute (rpm) signal 88 and an engine on/ off signal 90 from 
vehicle system controller 84. Engine on/off signal 
indicates whether the engine is on or off, i.e., whether the 
engine is receiving gas for internal combustion- Other 
signals can also be received by controller 82 for 
controlling the other indicators and gauges but these 
signals are not shown. 

RPW signal 88 and engine on/off signal 90 are 
communicated to vehicle system controller 84 by engine 
controller 94. Engine controller 94 controls the engine as 
understood by one having ordinary skill in the art. 
Alternatively, RPM signal 88 and engine on/off signal 90 can 
be communicated directly to controller 82 from engine 
controller 94. 



Controller 82 controls positioning of tachometer 
needle 96 based on »PM signal 88 during engine operation. 
As shown, tachometer gauge 62 includes an arcuate range 
pattern of 0 to 6,000 Rpm printed thereon. Tachometer 
needle 9$ is positioned by controller 82 to one of the RPM 
increments to display to the driver the current RPM of the 
engine . 

-8- 

m one aspect of the present invention, controller 
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82 can also control tachometer needle 96 to indicate 
electric only mode. This is done by positioning tachometer 
needle 96 to a position below zero increment corresponding 
I with electric only indicator 80 . This is done when the 

; engine is shutoff and to indicate the vehicle can still be 

' driven by the electric traction motor, i.e., when the 

vehicle is operating in electric only mode. 

Controller 82 periodically checks RPM signal 88 to 
determine whether engine is shutoff. Preferably, controller 
82 checks RPM signal 88 every 100ms. Engine can be 
determined to be shutoff when RPM signal 88 drop$ below a 
predefined threshold, typically 100 RPM. Other conditions 
can also be req[uired to determine electric only mode beyond 
; merely determining the engine is shut down. Preferably, the 

; controller must determine a successful engine start and that 

I a battery used to power to electric motor is sufficiently 

charged before permitting electric only indicator. This is 

■ 
■ 

done to prevent false indications caused by initial turn on 
of the vehicle or insufficient battery charge to drive the 
vehicle. 

Some conditions can prevent communication of RPM 
signal 88 to controller 82. Other conditions can cause 
invalid communication of RPM signal 88 to controller 82. 
Controller 82 is still able to determine electric only mode 
i during these conditions based on engine on/off signal 90. 

Preferably, electric only mode is determined if rpm signal 
88 is missing for more than a predefined period of time and 
engine on/off signal 90 indicates the engine is off or if 
: RPM signal is invalid for a predefined period of time and 

I engine on/off signal 90 indicates the engine is off, lOie 

^ period of time in both cases is typically one second. 

« 

1 
i 

« 

I 
« 

t 
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In one aspect of the present invention, controller 
82 can also indicate electric only mode activation without 
controlling tachometer needle 96. In this case, an LSD (not 
shown) is provided for illuminating electric only indicator 
SO. The vehicle is in electric only mode when electric only 
indicator 80 is illuminated and is not in electric only mode 
when electric only indicator do is unil laminated. The 
determinations of whether the vehicle is in electric only 
mode is determined as described above . 



PIG. 3 illustrates flowchart 100. Flowchart 
illustrates a method for indicating electric only mode 
operation in accordance with the present invention. The 
method is particularly suitable for electric vehicles having 
an engine and an electric motor. 

Block 104 relates to receiving signals from 
vehicle system controller 84. Preferably, the signals at 
lease include RPM signal 88 and are received by controller 
82, The received signals can also include engine on/off 
signal 90. The addition of engine on/off signals can be 
advantageous for indicating electric only mode if RPM signal 
88 is missing or invalid. 



Block 102 relates to displaying the RPM on 
tachometer gauge €2 b^sed on the signals received in block 
102 . The RPM can be display by controlling tachometer 
needle 96 as described above. Alternatively, a digital 
display (not shown) can replace arcuate range. 

Block 103 relates to displaying in a binary 
display electric only mode if the RPM drops below a 
predefined threshold. This can be done by controller 82 

-10- 

either positioning tachometer needle to electric only 
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indicator 80 or by illuminating electric only indicator 60, 
as described above. In addition, this can further include 
controller 32 activating a chira upon mutual activation of 
electric only indicator 80, 

While the best mode for carrying out the invention 
has been described in detail, those familiar with the art to 
which this invention relates will recognize vajfious 
alternative designs and embodiments for practicing the 
invention as defined by the following claims. 



-11- 
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1. An indicator for an electric vehicle having 
an engine and a electric traction niotor, the indicator 
comprising : 

a tachometer gauge for displaying engine 
revolution speed; 

and an electric only indicator for displaying 
whether the vehicle ia operating in an electric only mode. 



2. The indicator of claim i further comprising a 
needle -pointer to point at increments of the tachometer 
gauge to indicate engine revolution speed and to point at an 
electric only indicator to indicate operation in the 
electric only mode. 

3 . The indicator of claim 2 wherein the electric 
only indicator includes a graphic and is pointed 3:>elow a 
sero increment of the tachometer. 



4. The indicator of claim l wherein the electric 
only indicator is a binary display- 



s' The indicator of claim 4 wherein the binary 
display is illuminated to indicate electric only mode and is 
unilluminated when not indicating electric only mode. 



6, The indicator of claim i further con^rising a 
controller to control the tachometer gauge and the electric 
only indicator based on signals received from a vehicle 
system controller. 



7, The indicator of claim 6 wherein the 



-12- 



controller receives an engine revolution speed signal from 



PAGE mi ' RCVD AT 2/7/2006 2:53:53 PM [Eastern Standard Time] ' SVR:USPTO^XRF«29' DNIS:2738300 ' CSID:248 358 3351 ' DURATION (inm-ss):0M2 



FEB-07~2006 15:00 BROOKS RND KUSHMAN 248 358 3351 P. 

John Buser - application draft to inventor.doc 

'* " «*HB !,■•> ^ t0 • «*4*»« •■vMB^tww* ^^mm^m^mm'm^^at^mM^^^m^^t^^^t^^^^^^^^m^^m^a^m^^^mi^^^^^mmi^^^^^^^^^^lg^ ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 



the vehicle system controller to control display of the 
engine revolution speed and to control display of the 
electric only mode if the engine revolution speed drops 
below a predefined threshold. 



8 . The indicator of claim 6 wherein the 
controller receives an engine revolution speed signal and an 
engine on/off signal from the vehicle system controller to 
control display of the electric only mode if the engine 
revolution speed signal is not received for predefined 
period of time and the engine on/off signal indicates the 
engine is off, 

9. The indicator of claim 6 wherein the 
controller receives an engine revolution speed signal and an 
engine on/off signal from the vehicle system controller to 
control display of the electric only mode if the engine 
revolution speed signal is invalid for predefined period of 
time and the engine on/off signal indicates the engine is 
off. 

10. The indicator of claim 6 wherein the 
controller activates the electric only indicator only after 
a successful engine start. 

11. The indicator of claim 6 wherein the 
controller activates the electric only indicator only after 
a battery charge of a battery used to drive the electric 
motor ia greater than a predefined battery charge threshold. 

12. The indicator of claim i further comprising 
an audio sound generator for audibilizing initial activation 
of the electric only indicator. 

-13- 
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13. The indicator of claim 1 wherein the electric 
only indicator does not indicate energy available for 
driving the electric motor- 

14. A method for indicating electric only mode 
operation of an electric vehicle having an engine and an 
electric motor, the method comprising: 

receiving signals from a vehicle system controller 
relating to revolution per minute (RPM) of the engines- 
displaying the RPM on a tachometer gauge; and 
displaying in a binary display an electric only 
mode if the RPM drops below a predefined threshold. 

15. The method of claim 14 wherein the electric 
only mode is displayed by controlling a needle used to 
select increments on the tachometer gauge to point to an 
electric only indicator. 

16. The method of claim 15 wherein controlling 
the pointer to point to the electric only indicator 
comprises controlling the needle to point to a position 
below a zero increment of the tachometer gauge, 

17. The method of claim 14 wherein the electric 
only mode is displayed by controlling an LED to illuminate 
the electric only indicator. 

18. The method of claim 14 wherein a controller 
receives the RPM signal and an engine on/off signal from a 
vehicle system controller to control displaying of the rpm 
and the electric only mode, the method further comprising 
displaying the electric only mode if an engine off signal is 
received and the RPM signal is missing. 
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19. The indicator of claim 14 wherein a 
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contaroller receives the RPM signal and engine on/off 
signal from a vehicle system controller to control 
displaying of the RPM and the electric only mode, the method 
further comprising displaying the electric only mode if an 
engine off signal is received and the RPM signal is invalid. 



20. An instrument cluster for an electric vehicle 
having an engine and an electric traction motor, the cluster 

coropriding: 

an accurately shaped tachometer gauge having a 
needle pointer for displaying a revolutions per minute (RPM) 
of the engine; 

an electric only indicator positioned below a zero 
increxnent of the tachometer gauge and reachable by the 
needle pointer for displaying an electric only mode of the 
electric,- and 

a controller configured for receiving an RPM 
signal and an engine on/off signal from a vehicle 
controller, wherein the controller controls the needle to 
point at the electric only indicator to indicate the 
electric only mode if any of the following conditions are 
true : 

(i) the RPM is less than a predefined 

threshold; 

(ii) the RPM signal is missing for a 
predefined period of time and the engine on/off signal 
indicates the engine is off; or 

(iii) the RPM signal is invalid for a 
predefined period of time and the engine on/off signal 
indicates the engine is off. 
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ABSTRACT OF THE DISCLOSURE 



An indicator for an electric vehicle. The 
indicatoi: is particularly suitable for an electric vehicle 
having an engine and a electric traction motor. The 
indicator includes a tachometer gauge for displaying engine 
revolution speed. The indicator further includes an 
electric only indicator for displaying whether the vehicle 
is operating in an electric only mode. 
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